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Output episode 
storage unit 



n2806 



nl04b 



Episode analysis unit 



n909 



Element number 
changing unit 



Episode 
input unit 



n.901 



Element retrieval 
unit 

I 



n905 



,n906 



Element name 
determining unit 



FP-Tree 
storage 
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k- Node creation unitl 
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FIG. 39 



(Process D \ 



Read episode data 



r 



Dl 



Create node which is 
the root of the FP-Tree 



D4 




Retrieve element data sequentially 
from the episode data 




I" 



D10 



Create a new offspring 
node with the same 
name as the element 
for the existing node, 
assume number of such 
element as 1, 
move to new node 



Move to node with the same name, 
increase number of element 
data recorded in node by 1. 



Dll 
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Process 
Start 



.HI 



Data to be 
retrieved from life 
^data storage unit^ 
exists? 

Yes 



No 



M2 



Retrieve 1 unit of life data 
from life data storage unit. 
Refer to element data 
creation conditions 



No 



- H3 

"Conditions* 
of element data 
^creation conditions^ 
satisfied? 



Yes 



<H4 



Record details of element 
data in element data 
storage unit 



H5 

Episode data Yes 
jcreated for all element^ 
data? 

No _^H6 



Retrieve element data from 
element data storage unit. 
Create new element data 



Ml 



Record duration of episode 
data into episode duration 
storage unit 



H8 



Element for 
No^*^ comparison exists 
in element data 
^storage unitj^ 

Yes 



Retrieve 1 unit of element 
data from element data 
storage unit. Refer to 
duration of element data. 



_ H10 

"Duration or 
"element data satisfies" 
predetermined 
condition? 



G2D 



H9 



No 



Yes 



-Hll 



Add element data to 
episode data. 
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FIG. 42 



Element data creation rules 



The group of the following details 
regarding device use by a user is 
assumed as element data: 

• Device name 

• Usage start time 

• Usage end time 
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Element data 



Element ID 


Device name 


Start time 


End time 


1 


Television 


6:11 


8:31 


2 


Air conditioner 


6:15 


8:30 f 


3 


Cooking range 


7:00 


7:03 




Light 




6:45 












PC 


6:45 
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Television 

Air conditioner 

Cooking range 



FIG. 45 



S 



E 



s 



e 



s 



e 



(S < s ) and (e < E) 



: Usage time axis 

S E : Usage start/end time 
of main device 

s e : Usage start/end time of devices 



45/100 



10/521577 



FIG. 46 



Episode data regarding 
use of television 



{television, air conditioner, 
cooking range} 



Episode data regarding 
use of air conditioner 



{air conditioner, 
cooking range} 
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FIG. 47 



Element data creation rules 



The group of the following details 
regarding content or device use by a 
user is assumed as element data: 

• Content or device name 

■ Usage start time 

• Usage end time 
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FIG. 50 




Retrieve 1 unit of life data 
from life data storage unit. 
Refer to element data 
creation conditions 



Record a part of the life 
data into element data 
storage unit as element 
data 



Retrieve an event from the 
event information storage 
unit, and create new episode 
data. 




Refer to conditions of 
event information creation 
conditions 



Retrieve 1 unit of element 
data from element data 
storage unit. 

Refer to start/end time of 
element data 




Record element data into 
event information storage 
unit as an event 



114 



Add element data to 
episode data 
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Event creation rules 

■ Details of Event 

Turning-ON the power of a random device 

■ Duration of event 

5 minutes, starting from turning-ON of power 
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FIG. 52 



Event data 



Element ID 


Device name 


Event details 


Event duration 


1 


Television 


Power ON 


6:11-6:16 


2 


Air conditioner 


Power ON 


6:15-6:20 


3 


Cooking range 


Power ON 


7:00-7:05 




Light 
















PC 


Power ON 


6:45-6:50 
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FIG. 53 



Alarm clock rings. 
User wakes up. 

Alarm clock 

Air conditioner 
Television 



S 



S+ At 
— ^ 



s e 
— 



s 



s 



e 



e 



— ^ : Time axis 
S : Time event occurs 
s N e : Device usage start/end time 
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Episode data 

Television turning-ON {Air conditioner} 
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FIG. 56 



FP-Tree 
storage un 



n908 



nl05a 



Life pattern 
interpretation unit 



FP-Tree 
input unit 



nl403 



Intra-nodal 
confidence level 
calculation unit 



Parent node 
detection unit 




Offspring node 
detection unit 
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Node detection I 
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Life pattern 
storage unit 
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FIG. 57 



(Process J "\ 



Jl 



Read FP-Tree data 



J7 



J2 



Obtain ratio (confidence level) 
of number of elements of each 
node to number of elements 
of the root of a subtree, for 
subtrees having the node at 
the first level of the FP-Tree 
as a root 



Finish detection of all 
nodes included in 
subtrees below the 
existing node, and 
track parent nodes up 
to a node having an 
undetected offspring 
node 



J3 



Move to root of FP-Tree | 



No 



J6 



All nodes detected? 



Yes 



No 



J8 



J4 

"Undetected" 
offspring nodes 
having a confidence 
Jevel equal to or greater, 
than a threshold 
.value exist?.. 



Record combination of 
devices having a strong 
co-occurrence relationship 
into life pattern 
information storage unit 



c 



Yes 



J5 



Move to offspring node, and 
record this as elements 
having a strong usage 
co-occurrence relationship 



End 
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FIG. 60A 



Life pattern information 



Devices with confidence level equal 
to or greater than 0.30, with 
respect to the air conditioner 

{Rice cooker, light} 

{Rice cooker, alarm clock, television} 

{Rice cooker, alarm clock, radio} 



FIG. 60B 



Devices with confidence level equal 
to or greater than 0.30, with 
respect to the PC 

{PDA, calculator} 

{PDA, printer, scanner} 
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FIG. 68A 



Timer management information 



Timer ID 


Date 


Time 


Name 


Details of 
operation 


001 


02/01/15 


06:30:00 


Air conditioner 


Power ON ] 


002 


02/01/15 


07:00:00 


Alarm clock 


Alarm start-up 


003 


02/01/15 


07:30:00 


Rice cooker 


End cooking 


004 


02/01/15 


07:30:00 


Television 


Power ON 


005 





















FIG. 68B 

Timer management information 



Timer ID 


Date 


Time 


Name 


Details of 
operation 


001 


02/01/15 


06:30:00 


Air conditioner 


Power ON I 


002 


02/01/15 


06:00:00 


Alarm clock 


Alarm start-up 


003 


02/01/15 


07:30:00 


Rice cooker 


End cooking 


004 


02/01/15 


07:30:00 


Television 


Power ON 


005 
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FIG. 69 



( Start ) 




apparatus of timer ID of 
device 103 



Output timer setting details 
of device 103 to timer 
management apparatus 101 


_^605 
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FIG. 70A 

Process a 



Start 



_ _701 

Detect "^^^ No 
signal from random 
device? 



res 

Notified 
'signal intended for* 
timer management 
apparatus 
.101? 

Tes 



'02 



No 



.703 



Identify that notified signal 
is signal from device 103 



.704 



Update timer management 
information of device 103, 
in timer management 
information storage unit 407 



705 



Refer to timer ID of device 
103 



.706 



Refer to timer linkage 
information storage unit 404 



Process b 



FIG. 70B 

Process b 
Start 



,707 



Device operating 
in linkage with timer 
setting of device 
103 exists? 



No 



'es 



-708 



Obtain timer management 
information of device 103 from 
timer management information 
storage unit 407 



709 



Obtain timer setting details 

of device 104 from timer linkage 

information storage unit 404 



710 



Determine timer change 
information for device 104, from 
relationship with device 103 



711 



Notify device 104 of timer ID 
for identifying device 104 



712 



Notify device 104 of timer 
change information for device 
104 



713 



Update timer management 
information of device 104 in 
timer management 
information storage unit 407 



714 



Other device 
requiring changing of 
timer setting details 
exists? 



Yes 



End 
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FIG. 71 



Timer management information 



Timer ID 


Date 


Time 


Name 


Details of 
operation 


001 


02/01/15 


05:30:00 


Air conditioner 


Power ON 


002 


02/01/15 


06:00:00 


Alarm clock 


Alarm start-up 


003 


02/01/15 


06:30:00 


Rice cooker 


End cooking 


004 


02/01/15 


07:30:00 


Television 


Power ON \ 


005 
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FIG. 72 



( start > 




details of device 104 
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FIG. 75A 

Process a 




Determine that notified 
signal is from device 103 



.3404 



Refer to timer ID of device 
103 



.3405 



Refer to timer linkage 
information storage unit 404 



Process (b) 



FIG. 75B 

Process b 



Start 



Device operating 
in linkage with timer 
setting of device 
103 exists?^ 



$406 



'es^ 3407 



Obtain timer management 
information of device 103, 
from signal detection unit 401 



3408 



Obtain timer linkage information 
of device 104, from timer linkage 
information storage unit 404 



3409 



Determine timer change 
information for device 104, from 
relationship with device 103 



3410 



Notify device 104 of timer 
ID for identifying device 104 



3411 



Notify device 104 of timer 
change information for device 
104 



3412 



Other device 
requiring changing of 
^timer setting details^ 
exists? ^ 



Yes 
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FIG. 78A 

Process a 




Identify that notified signal 
is signal from device 103 



.2904 



Update timer management 
information of device 103 
in timer management 
information storage unit 407 



.2905 



Refer to timer ID of device 
103 



.2906 



Refer to timer linkage 
information storage unit 404 



Process (b) 



FIG. 78B 

Process b 
( Start ^) 



2907 



)evice operating 
in linkage with timer 
setting of device 
J.03 exists?. 



'es 



c .2908 



Obtain timer management 
information of device 103 
from timer management 
information storage unit 407 



2909 



Obtain timer linkage 
information of device 103 and 
device 104 from timer linkage 
information storage unit 404 



2910 



Determine timer change 
information for device 104 



2911 



Update timer change 
information for device 104 in 
the timer change information 
storage unit 408 



2912 

Other device ^^\^Yes 
"requiring changing of timer 
setting details 
exists? 



End 
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FIG. 79 



( Start ) 



Obtain current time from 
timekeeping unit 



Refer to timer change 
information 



.3001 



.3002 



3003 

Device needed" 
to be notified of timer change- 
information exists? 



Yes 



Notify device 104 of timer ID 
for identifying device 104 



Notify device 104 of timer 
change information for device 
104 



Update timer management 
information of device 104 
in timer management 
information storage unit 407 



.3004 



.3005 



.3006 
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FIG. 82 



Process a 



1501 




Process b 



Identify that notified signal 
is signal from device 103 



^1504 



Update timer management 
information of device 103 



.1505 



Refer to timer ID of device 103 



.1506 



Refer to timer management 
information of device 103 



.1507 



Select timer linkage information 
to be referred to by timer 
linkage analysis unit 403 



.1508 



Refer to timer linkage 
information storage unit 404 



Process (b) 



1507 




Obtain timer management 
information of device 103 
from timer management 
information storage unit 407 



.1509 



Obtain timer linkage information 
of device 103 and device 104 
from timer linkage information 
storage unit 404 



1510 



Determine timer change 
information for device 104 



.1511 



Store timer change information 
for device 104 in the timer 
change information storage unit 
408 



Other device 
requiring changing of 
Jiimer setting details^ 
exists? 



End 
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FIG. 83 



Condition selection information 



Timer linkage 
information ID 


Distinguishing 

information 

(Time) 


Distinguishing | 
information 
(Day of the week) 


ID:001 


5:00-5:59 




ID:002 


6:00-6:59 




ID:003 


7:00-7:59 




ID:004 


8:00-8:59 




ID:005 


9:00-9:59 
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FIG. 87 
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